Radiation is energy, and it is widely used in a variety of fields, especially in industry and medical science. In hospital, ionizing radiation like X-ray is an extensive exam that has been used to help physicians to have a view into the body, without having to make a medical application. Computed tomography scan uses ionizing radiation, and it is a nearly perfect diagnostic unit that allows the physician to see the picture of the human body. Computed tomography scan technology has progressed over the years, and it is an increasingly powerful and effective unit in the diagnostic radiology. Exposure to ionizing radiation is known to increase the risk of cancer. The aim of this study was to assess the radiation exposure received during computed tomography in a sample representative of the current state of practice in adult patients.
Introduction
Radiation is widely used in a variety of fields, especially at the medical centers. We know that clinical radiation is necessary for diagnosis and we use it in medical centers. Radiology, nuclear medicine, radiation oncology clinics use radiation for diagnosis and treatment. Radiology departments often use ionizing radiation for diagnosis.
Computed tomography (CT) is a medical imaging technology in radiology facilities, which has been used for screening and diagnosis of medical conditions. CT involves taking numerous X-ray images of a body area or organ, and these images are reconstituted into computer-generated pictures [1, 2] . A large series of twodimensional X-ray images (slices) of the inside of an object are taken around a single axis of rotation.
CT has transformed much of medical imaging by providing three-dimensional views of the organ or body region of interest. The use of CT has increased rapidly, both in the United States and elsewhere, notably in Japan. According to a survey conducted in 1996, the number of CT scanners per 1 million population was 26 in the United States and 64 in Japan. It is estimated that more than 62 million CT scans are currently made each year in the United States, as compared to about 3 million in 1980 [3, 4] .
Materials and methods
In this study, we have worked in the radiology department in a hospital, which uses multi-slice computed tomography (CT/128 slice) medical imaging unit (Fig. 1 ). * corresponding author; e-mail: umitkara@sdu.edu.tr
We measured radiation doses of radiology patients during multi-slice computed tomography (MSCT). We recorded radiation factors and radiation treatments in a conventional protocol (head) during radiology examination using multi-slice computed tomography. In this study, we measured radiation factors and radiation doses for the MSCT, unit, which is most widely used X-ray imaging unit in radiology. When we have measured the doses, patients and medical staff were in routine locations. Head scan protocol, which is routinely used during CT, was employed in this study. The IAEA definitions were adopted for the dosimetric quantities, expressed regarding Kerma [5] . The weighted air Kerma index C W (Eq. (1)) has the objective of measuring the air kerma index within the phantoms. The volumetric air Kerma index C Vol (Eq. (2)) provides the estimate of the dose in a single section. The air Kerma-length product (PKL, Ct) (Eq. (3)) provides the air Kerma in the whole irradiated area, during the acquisition of the tomographic image. We have also adopted the concept of effective dose estimated from (PKL,Ct), as a function of a conversion factor k (Eq. (4); Table I ), depending only on the irradiated body region [6] . The effective dose was found as Dose Length Product × Conversion Factor. We have repeated these measurements in a radiology department for one month, using Polimaster DI-1621 X-ray and gamma ray radiation personal dosimeter.
C W = 1/3(C PMMA,100,C + 2C PMMA,100,P ), 
Results and discussion
The meaning of CT dose index (CTDI). CT is a standardized measure of radiation dose output of a CT scanner, which allows the user to compare radiation output of different CT scanners. CTDIvol is obtained by dividing CTDIw by pitch factor. DLP meaning of Dose Length Product. DLP is the product of the CTDIvol and the scan length for a group of scans. This number can be summed over the entire exam, to give an estimate of the total dose. The value is expressed in mGy cm. Pitch is defined as the ratio of the table travel per rotation to the full nominal beam width [7] [8] [9] . Figure 2 shows the organ doses, sufficient doses, gender and risk indices in adult CT. Multi-slice CT is an important diagnostic imaging unit in medicine. Multi-slice CT units have become safer over the years, but due to their increasing usage and frequency of scans, radiation exposure is a significant public health concern. In most circumstances, the risk to an individual patient of developing a malignant tumor because of CT is small and acceptable, compared to the substantial benefit, although there is a large uncertainty in risk estimates at these dose levels. Usage of CT has increased over the past several years. Number of CT examinations has also increased, in part due to the increased speed of image acquisition, allowing vascular, cardiac, and multiphase examinations, all associated with higher doses. Thus, greater use of CT has resulted in a concomitant increase in the medical exposure to ionizing radiation [9] [10] [11] .
